Role of aspartic acid 121 in human pancreatic ribonuclease catalysis.
Bovine pancreatic ribonuclease (RNase A) is one of the most well studied enzymes of the ribonuclease family, unlike its human counterpart, the human pancreatic ribonuclease (HPR), whose physiological role in the body is not clearly understood. Human pancreatic ribonuclease consists of 128 amino acids and the main residues located in the active site of RNase A are also conserved in HPR. In the current study, to investigate the role of Asp-121 in the catalytic activity of human pancreatic ribonuclease, several variants were generated in which Asp-121 was either mutated to an alanine or C-terminal residues beyond Asp-121, and Phe-120 were deleted. The HPR mutants were cloned, expressed in E. coli and purified to homogeneity, and functionally characterized. The mutation D121A in HPR significantly decreased the rate of the enzymatic reaction, however this decrease was not universally observed for all substrates studied. Removal of the seven C-terminal amino acid residues thereby exposing Asp-121 yielded an HPR mutant with enhanced activity, however a further deletion removing Asp-121 resulted in the complete inactivation of HPR. Our results indicate that Asp-121 is crucial for the catalytic activity of HPR and may be involved in the depolymerization activity of the enzyme.